Redox activation of Ref-1 potentiates cell survival following myocardial ischemia reperfusion injury.
A recent study showed that cardiac adaptation could potentiate translocation of thioredoxin-1 (Trx-1) into the nucleus, which then interacted with Ref-1, resulting in a survival signal. Here, we present evidence that such adaptation also causes nuclear translocation of Ref-1, which is almost completely inhibited when the hearts were pretreated with antisense Ref-1 that also abolished the cardioprotective adaptive response. Significant amounts of NFkappaB and Nrf2 were found to be associated with Ref-1 when the nuclear extract obtained from the left ventricle was immunoprecipitated with Ref-1. Such Ref-1-NFkappaB and Ref-1-Nrf2 interactions were significantly inhibited with antisense Ref-1. However, immunoprecipitation of nuclear extract with NFkappaB showed that the association of Trx-1 with NFkappaB is increased in the adapted heart, which was again significantly blocked by antisense Ref-1. Nrf2 was also associated with NFkappaB; however, such association appeared to be independent of Ref-1. In contrast, myocardial adaptation to ischemia inhibited the ischemia reperfusion-induced loss of Nrf2 from the nucleus, which was inhibited by antisense Ref-1. The nuclear translocation and activation of Ref-1 appeared to generate a survival signal as evidenced by the increased phosphorylation of Akt that was inhibited with antisense Ref-1. Finally, confocal microscopy confirmed the results of immunoblotting, clearly showing the nuclear translocation of Ref-1 and nuclear 3D colocalization of Ref-1 with NFkappaB in the adapted heart and its inhibition with antisense Ref-1. Our results show that PC potentiates a survival signal through the phosphorylation of Akt by causing nuclear translocation and activation of Ref-1, where significant interaction among NFkappaB and Ref-1, Trx-1, and Nrf2 appears to regulate Ref-1-induced survival signal.